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TO* 

[ItfJjpfil] *fc«9 0%a±O^7>U^ h-* • vT>t K'J Kill 
T> DFAIIIfcv^) ^R-Bx 1 0-6 OO^tm^DFA III*** 

#!§Lfc*^*»*Lfc3U it^ttlMM-*". ?:«tnDFA III 

[»*^2] #HJK9 0%JsU:ODFA IIl£R-Bx 4 0-5 5<7)Mt?r 
tft^DFA III*»»ifc*«ffi1-*£^ «:«F«fci-*»*«l^lB«0^ife 

o 

[8**313 ] i&*flm^*i^^fC 5 %&T\ » * L < tt 0 . 1 % 

- 3 %mmm't& - ^> £#m^-r&fif^ i xi* 2 Kfam^&o 

[»^pg 4 ] 15-50 ??nyt$)l], 

S#2 0 0 ^n ^JJHT-C** i i:> 1 ~ 3 *>v>1**l* 1 # 

[»#£6] DFA III^»^DFA HI»iafcS*£*S»iefc:fe 
DFA IIIOfft*^i*o 

a iii®^i*i> m.ms 5%J5i±odfa ni^^-r^>DFA myyf-w* 

Kov^Tti:, "Itt^rDF A III*»»ifcfc LTJ|Mtt-C«ffli-*^* L < »iD F A I 

[1**^8 1 ffl|3j£g7£:i3»t*DFA III#*RifcfcL<liDFA HID y 
•f-®^«r^lin t feD F A III«|ft«[*c»*Sttift*H^ W tT 5 %&Ti» 
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[»*^9] ^BJg9 0%^±©DFA IHSrR-Bx 1 0-6 0 OifcJSfC 
1 0 ) »*«ttJfe«rH^^ 5 %£Tf . 0* U < 0 . 1 

3K»*2 0 0 5^n>JSlTt?*»tfc. £#mt1-£fif^8~l OOvW 
1 ^izfBl^O^o 

[fjf^ 13] D F A III^»f> D F A 

4] ^6 0%J^±©DFA IIIfcR-Bx 1 0 JsLtOiftSrC 
. 1 % ~ 3 %a L Tvf M: L BiBtfMiU ^1 L fz mtkU £ ifcSi L tzik 
[K*3U 5] DFA IIlJfiifc&*. DFA III^*. ^7l>^7^ 

[ffM^ 1 6 ] ®M%i&}k<0¥%3®.m t 15~50^nve*f),f* 

>7 4)v?-zm^2>iD&. mHwm*m^*tt*kM&*-*&< 
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ot?&& ih, £#mt1~&I*^ 14-16 ov^-rtt^ l tgKSBRo^ife, 
Iff^ 15-17 <o\i*TtLfr 1 ^^IBIfeO^o 

[fS^2 1] 77^fv;H7>^7x7-b*tU, 4 J 9 

>h7>^7x7-b* (f'f'J^^-fyV^) (inulin fructot 
ransferase (depolymerizing) Srffiffl"*"* £ , & 
tW^gl 8-2 0<^V^-ftt^l^lCfB^O^o 

[ft^2 2] ^f^ i ;>77^hb7^7x7-^ (f#'^?^f^ 
£0 (inulin fructotransferase (depolym 
e r i z i n g) h It, T-*n/«* .xXfcf- (Arthrobact 

er sp. ) AHU 1 7 5 3* (FERM BP-8 2 9 6) fiMSf 

2 3 ] M^tS 1~22 <wf fifr 1 ^ICfBttO^rfe-CW tt/i#t 
m& 9 5 w/w%J2JL±0 D F A IIIOlNlu ^ H a H ^#»i±^^o 

[»*3C 24] 7 9 * h -^Ofi^E^ 1 0 m_t> £f £ L < it 1 0 - 6 0 

DFA iii^*o*ug^o 

[»;JfcB2 5] 77^ Fi/^>9^7x9-tfi U7-XO^^- 
x^e- (Arthrobacter sp. ) AHU 1 7 5 3* (FER 
M BP-8296) m$k<D4XV >yy? h F5^7x9- ; K (r#V*y 
<i *J"s?) (inulin fructotransferase (depo 
1 yme r i z i n g) «r«ffli"&ii:> Sr#8fcfc"t 2 4 USURPS; 

o 
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[ft^ 2 7] * y "9- 7 # 9 K**d* 1 0 0 %<DJ % V > «r^ffl-t"* - 

[mSM2 8] *77* b^h?vx7x7- if^3W^^"e^>-5>^i:. 
^#m^t-^>»m«2 6X(±2 7l*IB«0^o 

Mf*#2 9] imi2 8 KBtLfc^DFA III****:«ftU 
i^^n-7h^97>f-feIU #£>*LfcDFA III 1 ; -7 ^Wfr*M% K*«i 

[0 0 0 1] 

y^*^-* • frvtK'J Kin (^T> dfa intv^- 
o««mcWt*tO"C*ot, HKIWBfctt* DFA III*** 

*fei**imw>DFA nitta*. w»*»a*#HBkH< »i*t£kft<* 

v> £ -e t> I£r* $ *L-C*GjE£»* $ D F A IlllSfi * £ *T*ft35 J: < - 

[0 0 0 2] 

[t£$feO&#] 

5?7^^h-^- VTVt Ky Kill (difructose dianhy 
dride III I D F A III) l±x 77 * b 2 #?-rt ? l , 2 ' ;2, 3' 
^jft*LTV*iJt«flSttr««-C*o-C (d i -D- fructofurano 
s e — 1, 2' ; 2, 3' d i anhy dr i d e) > *^0»»tt*»*<> « 
11,7)9 0-9 5 %SR*^-r* t , -e-0"H-l*Et»MO 5 2 %gRf*4o 
[0 0 0 3] 

DFA Illti, lifiOsHWtfeOiWPJ:^ CafU7^«W 
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£fc»JUbT»#3*L-CV>3 0 U^ot, WHJKODFA III, GfKMIv* 

[0 0 0 4] 

7x9-mSO'J>77? M>7^7x7-€^iWDFA III 
[0 0 0 5] 

DFA III^***r«tt**9AJca«bTDFA III****** 
^ N .x? y-;vtr?§^|LTDFA nr&40^v»iB$3* 5 £:laIJ|XU ^f&f£@1~&:fr 

fet**$*tTV»*# !|»tf4#I) . DFA IIIOttJK* f fi:<> 

^fODFA III^ B H H %#^^i:li^v^||v^(7)-e^^>o fife*©^ 

[0 0 0 6] 

[0 0 0 7] 

#0S¥1 1 -4 3 4 3 8-^23& 
[0 0 0 8] 
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#<ZrBS 5 6 -2 6 4 0 0^2;®. 
[0 0 0 9] 

4WF3 - 2 5 9 0 9 
[0 0 10] 

Sfl¥l-2 8 5 1 9 
[0 0 11] 

tiHti. m.m] 

DFA IIIOffS#li4otitv»4, *LTEaSffi&M£fflt-*«r£-«:4>*>^ 

^£m:fc n n qffl^^£ffli-&^K:£v>T^ dfa nrnttottfttf-MPF 
ft\z&\,*xz<Dmm&*nfc?zztim&z*ix\<*2>o 

[0 0 12] 

mm * nvk-r & * o^si 

[0 0 13] 

m&fimm*7&KmwLi-z><DXte%<, dfa ni^^n^»o^*^tt 
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luju, ttz, z<7>mtt<o&m\-&^r, dfa miir^^nvh^? 

[0 0 14] 

TcfcO-CfcoT^ L#^*o/;Iv^ I) ^ < «WD F A III*i!hf B £v> L 

&dfa nifci&n* h-cffiSL "iNnSMfci-*-^ L**>ra**>"r*£#u*£» 

[0 0 15] 

*»Pltt, DFA III^fc*ttSLT««lKODFA III«f*«r«l2*5»^X 

DFA LTtt, DFA IIIfc'WUMB'* 

DFA IlMb^^^*ffl«ra^*v*-C^i"&#a»»S^>DF 
[0 0 16] 

WL\*4xVy (XO r /X»'f^ i r-'t*«) kWtIv»TDFA III** 

. &MLtiEu&m~i*. dfa iim^7^ h-^m^> 
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[0 0 17] 
[0 0 18] 

, />i<7) l*4MtOffitt^^^iR)c:>tt:^D tt^ll^f « t (DFA 
[0 0 19] 

MtLttM^DFA III*#5S«IR^i-*#5eODFA Iir&^Tfc ( 
tfSMMTCDFA III»»«fcLT«ffl1-««F5£UfcDFA III*«r**C4v*C: 
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[0 0 2 0] 

7 0 %&±<DD FAIII£R-Bx60 JBLh. t < tt 7 0 JSUtOiftKt?^ 
ff^DFA IIItttfffit^OMT^^o ,TC0#^ODFA 
ffflt4iti'±^ *&&9 5%J2Lt, &&v>ti9 9%£LhO#l»4DFA III 

DFA IIIJa«ti:L-C»±, DFA IH^PT^u ^n7^5 7-f-mt^ 
D F A III®7>> iNr HXtt«»ll v 9 ? < t & £> o^ffl £ it* o 

[0 0 2 1] 

iWDFA Illllr^mte. 77^ h -^S^E** 1 0 &-t, ^t<fil0~ 

ioo. 3£»c»4 L<»ii o~6 o<dj*v - 

M*^DFA III^»t?*>o-C*>, ^7^777-f- 
T> ^nvbt^H t ^IILt> _hfBL/i#5e^DFA III®^*^ 

[0 0 2 2] 

7;V^>-XftW»ILT< DFA Ill^flft** V ^Sr^Jftl"*** 

7x7- tfti. < 2a»fc*SU$*L*o (l) "7** (**n- 

(^fcU, #f*«t*) o (2) OU^W4W75^ 

fW^V^ODFA IIlSBIUftJBUfcOWU 77^h^>7>^7 
-eoip-c^ ^^^f ^ 'j > 7 b 7 >^ 7 x 7 -t'tl) ^ (2) 

(Dmm^m-f&o ^^ i r/7Mhf7^7x 7 -t' am f^iFTtt 
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JtSL-C, ffii£SI5t. BSfc^*** tfcfe«*SMWP03^I8fcLTJI± 

[0 0 2 3] 

-e-O^m^J^J^T^^-t lArthrobacter sp. ; Arth 
robacter ureafaciens IFO 12140; Arth 
robacter globif ormis IFO 12137; Arth 
robacter pascens IFO 12139; Bacillus 
sp. ; Kluyveromyces marxianus var. m 
arxianus: Streptomyces sp. ; Enteroba 
c t e r s p . 

[0 0 2 4] 

ffiL&Vdmmw, m&mm (^m±m, tmmt> mmmwm *>im»im 
x*$>2> 0 dfa iiii&MiZ ik&mikfcmmir&Wi&^te. wmti-xyy 

? fyj^7>^7x7-fe\ I FT^^ffl-r^O>6 s |tfit-e^>oT> 
!kVom&<Z>Wm<?>tefr, 4*0. >*-KFERM BP- 8 2 9 

6 t LtS8t$*LfcA r t h r o b a c t e r sp. AHU 1 7 5 3*$Mi> 

[0 0 2 5] 

^f^r/«^Si:i^DFA IIKD^mt, DFA IIIi£»>*><D 

OI^*^^ $ *t& o ^*L*«BS*^»^o*BJ9EOfi:TOISH & o T v» 4 
o ZOtztb, DFA III*i|$||ft1-*fci&OjK#fcL"T\ >f ;* V >&9\-<D^m.® 

<Dmxm<D&&zt£it / J?%^i>e>*, ztz, dfa imm^y^^ 
w&j&^^mm^mwjS'&m-eib&o ftt> «r^i^^*i^$tt^DFA 
iii^mwLtmhintitf, ^mdfa iiim^fctT, u%^^m^^>M 
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[0 0 2 6] 

^ B B DFA IIIO«S7n-o-«fct "CHI lC^L^7a 

sat ^nw&sfcfflKttw-rfco 

[0 0 2 7] 

4*y V^^f^r/^f^it^ **fc$ci&3*T. DFA IIH§T 
^ (»*RJE&«) £#*o to*. W«KDFA III|S«»*«fc*$i-*-* 

M ($mM<DX>hot LTli. T-*n/***- s p. AHU 1 7 5 3ft 
(FERM BP-8296) FT^^ttl.) . BEMfcaXtf^ciS 

liflHfefcLfcrt**.** *v\» -^i^^T, R-Bx 1 OJJLt. »4U<I±1 
5J0Lh, Ii:ftt<li2 0J^_h> HttKF* L < I* 2 0 - 3 0, DFA Illfttft 
6 0 %iik±. m L < tt 6 5 %JSLt> * L < ti 7 0 %&-h> Mfcfff * L < 

(i7 0-8 5%^)DFA Iirgr«c£#So IH«i:^t^ pflfcfcDFA 

<o, c outfit sit ^ -e i ^ o 

[0 0 2 8] 

±ISlcJ:oT#fv:DFA IirS^rifcOlirts £*i^C13:Sf£;rr&* a ^ 
JjilUH^DFA Illlf^ ^ B H H Xii«^ B B H v7-y^^< Hr>t^t,% 
&DF A IllJfiifctt. o JtHMtettt* DFA IIIffijR^mtt^ 

^aji^H^^a^^t^^^^^o fgi4^ati> dfa urates* 

[0 0 2 9] 

»*«tt]lfcfcLTtt. 5~5 05^n>, »ft<fi2 5-4 5 
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* * n > N t < «i&J 3 5 5 9 n > ; «^fi[#* r 2 OO^n >&T\ «F 

£L<W:1705*n >J^T> Ht'Sf 4 L<i*1505?n y\>XT, 1 4 

lAtuy \>xr<o i> <DW®m $ ft* o z<Dmmi$, fsm^n 1 1\ 5 %mr 

> ^t<(iO. 1-3%. 3Efc#* L<fiO. 5-1. 5 x 
DFA iiimMvffij&KBtxm£MM1r&o 
[0 0 3 0] 

(flc) UPR-1 2M^ffi«T^) > *>77>7 4 (MF) it& 

««*WMKfc* fl^Hik «KMW5k (UF) HO 

[0 0 3 1] 

(MF) H> *«'t^H*BliwJ:*Ltf, ^^7 7±f<7)IW*fI 

nnk%£W. oho ifi^^vr) ^w^rtrefcau %r» 

'CtfM* (5, 000-25, OOOrpm, jfiL<li8, 000-15, 00 
0rpm;6, 5 0 0- 1 0, 0 0 0 G> t < li 7 , 5 0 0-9, 5 0 0 G 
:0Ox.tiriO, OOOrpnu 8, 200 G) K£*U£\ DFA III&li (&& 
t#2 5 0~5 0 0^m) hM&fll (DFA III^Ot B B B , ±K4> 5$t« 

o o^mmT) fc*#H1-a 

*g ji ~> ^ y ^oatja sub 

[0 0 3 2] 

^^tttzir^m^m^m-Ltz^^xm^^mmir^o shafts atfc 

& o 
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[0 0 3 3] 

iiifcffeo*';^n*^t*ii:*«t?#*o £*u~**>dfa um^^-v^ 

«**Ife*3*i/CDFA Iim^O^y^^^flt^Jt-CS, DFA IIIO 

^dfa himo * u ^ 

ttttAtttt GUM) 0*lKftTtHfCfc*V9y/«>«W^ 
[0 0 3 4] 

DFA III*** (**) OlWSHtJWWKJ:o-C#felHlttt, 

ill, «ttft*W*o ^ER-Bx60~85. Sf£L<t*65~ 

8 0, #]xJ£7 7gJK^*»i-tttf iv» 0 
[0 0 3 5] 

. tt*ft^«»$*L*DFA ni*^Lfc*#**i»fttt* (mm®.) t^o 

o DFA III«>*tt*flS©l*. ^ H B H fert^ H B H W*b^v^d^S*^^>^ 

5o~ioor©aue*frTttff*« whs* 
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[0 0 3 6] 

. ffl3& B B B (DFA III»jft«i9 5-9 8%5fEEK£ XM-fZ) » B a B y7 7^ 

a^it (5 0 0-6, OOOrpm, fU<(il, 000-5, OOOr 
pnu m*-lf2, 0 0 0-4, OOOrpm, 5 0 0G-3, 0 0 0 G. L 
< t± 8 0 0-2, 000 G. «£ldT|& 1 , 2 0 0 G) £#«U «&g v 

f^fflODFA III«StttTfitl.o 
[0 0 3 7] 

(DFA Illfllftflt: R-Bxlil 0-6 0> $f$L<{i2 0-5 5 
. fiKUZ L < Ji 40-50. DFA III*6Et± 9 0 %&±, $F Z L < tt 9 0 - 
9 8%£&*K «x.lf9 5-9 8%©KK£-Cjl'f &) «U ±|Bfi3»ftO*frfc 
(bJ^h. rf^-M, M^coM, iftiil (l£p n pi& B B B M0 <a»Fq*&IMk 

BllW B y7'7WI, mp a p^ B B B <7)|^ DFA IIIttAM (^JK 

9 8~9 9%m±. fe^^^tt(«v^^v^J^lcffi^$tL^M B B B ) 
o ^^tUvn-^ (8hSIr>nyA fiSivn^) l±> BfM 

1-2>i§i^ i£MLXimM~$-Z>Zk%<^ DFA Ill^ifc^ S> D F A III1p d p 
(EI 1 <D7U~) o^<fcfcIhto|:MLW, 

[0 0 3 8] 

tfc, #3&9!fc*5V>T»±, ^nvf^i^flJfflUDFA Iim B B B ?rM-r 

*it*>irffi-e**o i-&fr*>, dfa iim&it&mmM (mi) -e£j&-r 

bgyffilSCifc (R-Bx 4 0-7 5) tit, £*l£^u 

^Sic i hmmry n - <a— #ij * in 2 K^-r 0 

[0 0 3 9] 

^nvh»J (R-Bx 4 0-7 5) ii> ^nYfJIIU, DFA I 
II®$3**$M§1-*o BEi£Lfclft&#ifc (DFA 111*80 fcra#0«»U£&^r1-* 
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DFA III V DFA IIIMNttifcJ: UT> i*L ftftg. 

H B 0 >fbi-^-^^<t ^^^^^"^"^^^^^ (;v-hA) > **v*»i. ± 

SBS^»* (DFA Him) ^jjnLTDFA IIIfMHfcfc U dtLfcttAflrT 
Stfct-eSA (;V-bB) o 4*:. DFA IIPJ DFA I 

II£*&*IB:V*DFA IW; 7«M-*<^tt^DFA IIIfc-Mfcv^ 
DFA IIIWfrfcOWTtt, ffr#tt*Bf7n- (il^ti^^DFA IllUr 

- bD) o 

[0 0 4 0] 

DFA III*«r*# (j»K4 0%£Lh) ^D7f»^»i^ 
DFA IIIM«-tt»*7 0-9 8%^^076 $ #<b^O-e. DFA III«K8 5 
%m.h. ffil<li9 0-9 5%> *^CJ:o-Ctt9 5-9 8%ODFA IIIU 

jfc) ^^nvM-IUDFA (DFA IIPJ v^mfr) - 

tt^DFA Iimftjfti: LTffittRftHI«a^ i^^1:m n a p^B B H#mt L 

FA IIIttii*Si*#&-fc* c -eS*« £©Wfr*WMPM*fc*ftlL 
-CD FA III»««tLT«ffli-*A"->^ «^«r^->B-etWc**« * 
fc. _bSBt?5MtLfcDFA III* 1 ; ;v- b CtcLfc^oT. »«I 

5jl (DFA III^m~DFA IIIMp n p^»mX^) «*tfHl 

[0 0 4 1] 

OJSLt. »IL<lil 0-6 0T*»K #V^y*9>f KW8 0%^ » 
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& § * W JUStl" & - t &X § * o 
[0 0 4 2] 

tr - > -t* y^tit^ffl v»5)ii"cv»4o * >&%mm<v * - * - ^ ^ «^ 

Jilt* & C7) & MUftffl $ *L& o 

[0 0 4 3] 

[0 0 4 4] 
[£Jfc*f 1 1 

[0 0.4 5] 

l) 4 xv><D&VrV-y7A> 

n. Bttp n p 

D*±p°p 
[0 0 4 6] 
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(mi) 



ftSMSii GFn GFn GFn GFn 

*F*»fr* 18 10-12 20-25 



«70% 100 

7^ FUjJI 



[0 0 4 7] 

2) $fr*Nfef* 

#7 A : Dionex, CarboPac PA1, 4X 250mm I.D. 

•ft — K^yA : Dionex, CarboPac PA1 Guard 

0^- 10 05- 
(%) (%) 

1 N N a OH 15 15 

1 M N a O A c 0 4 5 

7K 8 5 4 0 

jtz-rNo. - 2 

^ftf£ : Dionex, Pulsed Electrochemical Detector 

^m^r— K *. Integrated Amperometry 

/^vxmffi I El: +0.05V (400 m sec), E2: +0.75V (200m sec), 
E3: -0.15V (400m sec) 
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I 1.0 ml/min 
l/>y I 1/iC 

EX* *. • #0. l%7fcY#$t& 5//lftX 

fr-%X*t4?)V : 120 min 
[0 0 4 8] 
3) Jg* 

[0 0 4 9] 

(Cttn a n ) S!SffiB#W$J6. 5m i n*feft4 Om i n«BPft4 0«Okf-^ 
j&SfiPflELTWfco £©Vf-*OJ|^*&«ffll$IW6. 5^14. 5min<7>& 

[0 0 5 0] 

(Dtt n a p) ifttWKft 14. 5 m i n 4 6 m i n tf>W fc» 4 04@O fcf- ? 
[0 0 5 1] 

(B*±p n p) mmnmm7. 9m i n^S>3 0m i n<Dtote&3 0«oe-^# 
*of; 0 tmiai4. 5minJ^±Oi«v^l4. 5min»f'J 

[0 0 5 2] 

(A*±p n p) «£ffll$W&9mi n^«b4 lmi n<Z>Kfc4 0«<Z>fcr-*ri*fcofc 
o Dttn c ph|WI^1llo]<7)H 0 -^*^t/^> «EffiWFH6. 5^14. 5m in 

„ 14. 5m i n©e-*ri*frKl 0fc^&S*t&o 
[0 0 5 3] 
[Hi 2 ] 

(1) I F Tf f V V^f. WD F A 

±IBHTMp D p4mo-f^';>^fflt> h^V^^7x7- 
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■tffcttffiL-CHSKRJSfcfrv^ D F A IIIO&j£2£*rf82BLfco 0 
XKD&MX-^KmmLtz^ 6 CC^-e^-T^o f-CIFTt5 0 0 0 u 
ni t/kg-Y^'J>^i)DU 60T\ 2 4mmW$l>%tfbfflB-$itZo R 
J6«t©IFT»*^£»«rTIBoaO*Sfeb^o jsO&ifc&^iS' (8 0t) 

fcttJit (±K^'&i*:S) RZmm± (93>*9-f h 7 0 0) tiUjljiL 
, fcMKRJ&ifc&ifclfc* nvb^77^- UTFH PLC tfEf . * 9 A : Shodex 
Sugar KS-801, 300X 8mm I. D. „ ffiM. 1 ml/mim zU 8 0t) Sr-ffiffl L D 

FA III*3t*Ufeo IFTWff^ltWDFA IIIO^JSlR^OjBf**^ 
2 K^Lfco 

[0 0 5 4] 

i&J&** *> tz 0 m 3 2 <Dm&& h?7?Y "Xl^E^V^MO * 

^^'dfa niiR^i^o/co jsa. O'jxt (s^-jg) *m<%& 

t < , ^ > K V > 7 h < & & fc*, D F A IIIOX^E (±£ 

Mi o o^jg^#-e^^o 

[0 0 5 5] 

(2) »X£M (»#iSte) ojftefe 

2 m l^^~^K 1 0%-f J* V >m$L0. 5ml tO. lM^i^-Na 
OH/n'7 7 7- (pH5. 5) 0. 4 5ml£A*U 6 0 

M.vtzo -e^^ ffi^#?^5 o,« i &#nx.> 6 o°cti ofrmmBmtfzo mt 

DFA 111^^4 L/Co 1 u n i t l±l#!fljfc 1 //mo lODFA 

[0 0 5 6] 

(£2) DFA III«>**RJSS&lfc* 



wx&s* dfa m<o 



(units/ml) 
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4. A*±p d p 



9 6.2 



7 1.3 



8 0.3 



5 7.8 



/V Ctfcfp 



6 8. 9 



5 3.8 



D*±p a p 



10 2.4 



7 6.5 



[0 0 5 7] 

(1) _tiBD*±p a p 2 0 0 kg*8 0t^»l 0 0 0 k gt«U 6 OtJ 
-C?fr*P1-&o *Ofc*fcT»*^^fe*fc IFT SOOOunits/ 
kg^W«U 6 0T^2 4B*il«J*LDFA UK)-******** 

7 ^n^T) »DL6 0t:, 1 0«#t^o i^T**S«± OH 
«IiS7yt7>f h 7 0 0) »l«rWofc. tftt>^9 5^*0« ( 

10 0 5 8] 

(2) iOil«t*iWife-eaMt (6 0-7 0*0 1 2 OmmHg&T) i"*. 

«rtPtt*ftfe*^iofco 6 0 twMt^iP^i^S^iOTW^ 

ItfettfcfTC, 2 3HFWK15~20t^nc «f*0«ftttfc«t* 

3*ft (3 0 0 0 rpm, 1 2 0 0 G) is? v 7KSmt*o 

ttA (DFA 111*1*9 7%) *W»»U #&*LfcW§»* (D F A III»» 

tt) ±B^fcR*tettJWKffi. S«±«Ji«:ffv*aM8. 

. ftAttA (DFA 111*1*9 9%) #fe*tfe**t 5 OtJ-caWW 

U DFA III7. 2kg (tKt^O. 1%) ##&*Lfco £<0ttAtt* **** 
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[0 0 5 9] 

(3) ±m (i) k&v^t, S^±^^^x.-r^ v^v^ (MF 

-T**>*>, SSRRJS^TiK (»R-Bx2 0) *ifete$*T. «€-*tH*Hfitt 

^siiMSfco i%«arau 6 or, i ofrm&wir&o -e-*t&, o. h 

//mW^7V7^H- (/§A«*^£tt*:*?3y*K TSK-T 
AMI^'JT) SrffiffiU »*Srfrofco **mt 1 O^tUo fi*S:0 4i: 

[0 0 6 0] 

(4) ±lfi (1) > (2) DFA III^r$l (»f&RJfc^TSfc : * 
j^R-B x 6 0. DFA lima? 7 8. 6%> ^l&2 1. 4 % 4 

(^3) o i<Oi^:LT, M10. 6 0 0-0. 7 0 0 L/L-RWfr* 
DFA III®^ (WJ9E9 7. 3%) £#fco iOi?i:LT^D7> 
^SLtf^DFA Illlhfrii. DFA Ill'j y LT. »*jtabfe» 

CglttlpWatlt LTffifflTf#4«^ ffittHHigflSifc (DFA Illffl 

A Ilimm.7 6. 8%H*lt ^Jx.lfDFA III**; y^H^fc LT*/- h CK 
5PJfflt?i * CI £ *>«lK$^o 
[0 0 6 1] 



(*3) 



W\fi~ (L/L-R) 



^Jg (%) 



HJiX^ (%) 



0. 500-0. 599 



7 6.8 



6 1.4 



0. 600-0. 700 



9 7.3 



3 2. 



9 
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[0 0 6 2] 

^nvhffl^Bi: Naa3*»ttOTt 3 1 01) 

ji,7A: 22X525 mm. 2 0 0ml 

* n ^ h j&lMft : D F A Ufc«»*«WC»» 

R-Bx 6 0, DFA IllttS 7 8. 6%, 
2. 5% L/L-R 
7 Or. SV=0. 6 (2. Oml/min) 

[0 0 6 3] 
[§fe«!)4] 

(1 ) y^n^^-.xxi:'- (Arthrobacter sp. )A 
HU 1 7 5 3* (FERM BP-8 2 9 6) tTSOWMfefr^U » 

[0 0 6 4] 

(2) MILL: 1%*>3-*, l%* 5 'J^b^ 0. 5 0. 
5%Mth 1 ^A > pH7. 0o 5 0 0ml^*H«P77X3|:> 10 

»Ml2 : i%>f o. 2%«W-HJ*^ 0- 0 5%MtbU-)A 

, 0. 0 5%W^*^A, 0. 0 5%V^7Kt*^^ 0. Olg 
/L«W*-«k 0. 5%»*^**. PH7. 0 o 2 0 0 L*O^-77- 
^V*- (B£Rf1;£r*U tWF-0 2) I*. 10 0L&WRU SSffiSI^C 

[0 0 6 5] 

(3) J» (MKM) 

^ Arthrobacter sp. AHU 
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1 7 5 3«w!>-sa3FM#*. mmm^ 2 

7<C> 2 4 RUB. «fc$*f*W^ 1 5-t>f 1 2 0 r p 



m 0 



K (**2) fctMLfc. *LT, ^-77-^^-t2 7W, 17 WW 
, SiSLfCo »**l±. 1 v vm (1 0 0 L/fr) > «J«fctt. 3 0 0 r p m 0 
[0 0 6 6] 

(4) WWHJDL (3) •ePfttfe****. a^WTWflcfc 

JiiffcfcdMiU _L?# £ D F A IIlSSRlfcfcbfco itft';>^:t, pH5 

Oft*) 

ioftftti^ I FT*. 



4 . 5 X 1 0 <D 7 fpu y > *> <X*&MM*&* S &.+5hft) 
[0 0 6 7] 

U 2 7TC> 2 4«PWfifc^««1"*o 
[0 0 6 8] 
(»*ifc«>flSE) 

(2 0 0 0G, 4-C, 2 0^) U 

[0 0 6 9] 

[Hife^5] 

DFA IHWtttt«l«>»S 

DFA III»JI*Jl»-C«H»Ufc«, DFA III 1 0 0 fc#LT* 1 0 **& 
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^ zti*wmLmm c?ro<**> («o finer 

YUZER. 4 0-1 5 0 k g/h r) KT^&L 

. 7 0toawaiiiti (#) i^dn9i o) -es^prte 

*U iWFA III**BtLfco 
[0 0 7 0] 

*M*Lfc^*?--20AfcJ:»K ttfcDFA IIIfc*UM*DFA III, 
FA III«!>*«WR*Mfcbfc. #&*Lfctt**TlB*4fc^L;fco 
WDFA IIII**&*DFA III*9-Hl*#a<*<K 

III^ttlWWDFA IIIH*tLT-tf*«>5fc*tt**>€»* v **«>^ 

[0 0 7 1] 

(^4) &flDl#kS£LfcDFA IIIO^IBSU^ 



^DFA IIIfc**-*&*tof*DFA IIIOfHB 

+ 1. 2 +1. 4 +0. 5 +1- 

»#DFA IIIOfF«^ti-^>ffi^DFA IIIOfHffi 

+ 0. 1 +0. 5 +0. 2 +0. 5 



[0 0 7 2] 

+ 2 : 

+ 1 : -^-tfv* 

0 : ^ht^mz-tz^ 
— l :-^-feKft^ 



+ 2 : 
+ 1 : 

o : if%hti>m^^ 
- 1 : ^Jgv* 
- 2 : 3§v> 
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+2 : Sotfo ltv^ 



+ 2 : ^ 



+ 1 : **&v> 



o : t^^tif^ 



0 : ttbb *>fx.^ 



- 1 : ^Loi^ 



- 1 : 



- 2 : Loiv> 



-2 : 



[0 0 7 3] 
[0 0 7 4] 

&ib\ fgJMfc&fM±, DFA IIHtiP^ H WOR-Bx : 6 5J*LtT?*ofc 

(5 oviz&ii zmmm*. ^mm^tz) « 

[0 0 7 5] 
[HB^O^m] 

w % k * st-t & § t> * Tie^jgoffiM $ ti/c d f a nmgk KTM&m 

[0 0 7 6] 

fflf ^OtcijfUjgLT^O. ^Jx.tf*;Vv^A^J|X^Jfc Ltlfii:ffflt?IS^ 

[OTOfgM£fc^9§] 
[HI] 

DFA IIIM^ a ^^5t7n-o— W*/7t« 
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^-v ; 26/E 



[BI2] 
[03] 
[H4] 
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[El] 



mm 



T 

j S ^^?gr 1 

a yg— i 



I 



| pFAnHb#>#B»si 



■£ 




I & fig 1 

I 

— T 



± 



■ass™ 
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^- v : 2/ 



[0 21 




(A — *■ D) 



[031 



JL 



EMU 



1 



[ 



] 







(D F AM) 

i 





V C) 




pn 



PP 



yyyyyyiMAAAAAAAAAAAAA^ — 
— 



0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 6 

[min] 
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^-v! 3/E 
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igSj^O 0 3- 0 5 8 9.2 9 



lfR$&&\ ®.m9 0%&±<Di?7)V? h-* • S>T>fc Ky Kill (d i - 
D-f r u c t o f r a n o s e — 1, 2' ;2, 3' d i a n h y d r i d 
e. JTF> D F A III) U-Bx 1 0-6 <K ff 4 L< 1*4 0 ~ 5 5©**"C 

d f a mm&immmzj:mkm.-?Z2>W"?%<* 
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tb M A 



[000231981] 
1 - B 1 9 9 0^ 8 J! 90 

ft M *]SC*+*K**2T1 3#1 3-t 



ffi miE^F 2 0 0 4 -.UUH8 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



